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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processability and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (iii) an organoaluminum 
compound of the formula AIR 1 R 2 R 3 (R 1 to R 2 are each a 
1-1 OC hydrocarbon group or H; R 3 is a 1-1 OC 
hydrocarbon group) and (iv) a silicon halide compound 
and/or a halogenated organosilicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is increased or polymer chain is branched. 
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ojK u v - * y , -* i 5 o fcig^s iiinx-ifet)^ 
y , □ y -T*©iSM y ^tc h;i>* jWfcfcic 

CO 0 3 4] Bttfc+*#t!tt;x:/JUte<»tt. 

[003 5] ^© * e> (C LT#±^7t^-fk 

(M> s-esz^fcty, fi^^a&it^t; 
srwfts. ^©sstttcty, mmm, wmtm 

[0 0 3 6] ^Wcfewt, >Kyv-©?Sffi*iifciR 
fSa-tis (e) /\ u tfylt%m&mib&&& t=.\t/\u >f 
>ftaMlfb£*tt. TiEsS (iii)T*^£ti5o 

R* . M' X,., , M' X 4 *&«M' X, 

• • • (III) 

(ss*, r 4 itimm. i ~ 2 0 ©jiai^&^ttfiif b* 

ifett'J Xli/\D^>M^ nttO~3©5^S3C 

T'&5o ) 

±lffi* (III)*, M' &XXm*<m&lZ\-L (e) ^ 
#h LTli, mtf h U 7x-;wX? □ y h\ h V ~7 

D ^i/;i/^Xi' a y K, h u xwvxxt a y K, 

y*&t/*7>xv9 u y h\ yurtwb^xyt 0 y 
K, 7i^;wx hj * a u K, zn-^xx h y * □ y 

[0 0 3 7] ±fB5£ (111)*, M' HVrJMBR* 

©«£»£«, ( e ) l/Ttt, h 'J 7i-;i/ 

^Doi/vx hy^^;^Do$/5>, n 
mdd^5x hy^;i/#nn*/^x hy^^i/ 
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nui/^y* 7i-MDDi/5X '\3f£/;i'hys^ 

[0 0 3 8] 3£>{C, ±|B5£ (III)*, M' t)W)^- 
V*m-atffeK\t« ( e ) (fcfri: LTtt. m« h U 
7i-M;i/7-i?AirD'J K, y7"fM;i/7-7A 

10 y^DUK, ^7 i-;i/y;vv-7^i?i' □ y K» ^ 

*we>nsse>ic. a an)*, m' mymtt>w> 

^ICix (e) ^fcLTli, «AtfS»fbU>ft^ 

[0 0 3 9] #W8»ca3Vvc, . (e) fifc^tU 

T, TIB^ (IV) T'*$tlSx^x;US. *fe»Tia 
^ (V) T°mZ1\Z>l))ltf-)m$:ft*tpK<£/ut£mWi 

R4 n M' (-R 5 -COOR6 ) 4 _ n • • • (IV) 
20 R4 n M' (-R5 -COR 6 ) 4- n ■ • • (V) 
(«*, R 4 ~R 5 ^Ki~2 

^, ^3RBC-?» ^l/VX^AM^fetty^JS^, : X 
ti^D^>JS^ nttO~3©^(T*&S. ) 
Z.nh<D (e) fi8^lX.fi«©|pj^T'#ffflLTt»J:V>. 

[0 0 4 0] 3Kyv-0«Sf45l5«4:»SS**-(f) ^ 
TUP&l/yjk&mtt. TIB^ (VI) Tf*sn«flBS 
30 $r^-tS-fb^i#T*feS„ 

Y = C = Z^- • • (VI) 

(**, Yt«aWK^ if^M^ ^yJMRT-±fctt>f 

T*feS. ) 

z\zr\ (f) fig^© Y&Bt&B&s ztmmm 
TT-yit-smx-tb*). YtfimBfr. ztM 
*vB&<m&. ttTT-yit&mx&v. vm-vm 

y, vm-vrnm** ztM*vm*<B»&* 

40 i/T1— hitmsX-ibV* Y&ZVZ&HWZ* ymj% 

z*w*^^©^, Wb*;i/^-;i/-efey, y 

u^b^e>, (f) BJt^tt, in6CMB*^*r& 

[0041] r©e>*>, VT-y^smtLx^ m.\t 
if^fx 7"fMfx 7i-Mf>. h;i/-r 
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Vi/7±— K 2, 4-hU U>iMVS/7*- k 
2 , 6 - h 'J i/y y S/7*- h V? ix;k* * y 
¥4 V i/Ti— K aKU * U y * * -f rf<J)V7 xx;k* 
*y*?J\J*/Ti--K 'K****- 1/>SM 1/5/7"*— 
bteZimtfibtlZ, y 5/7*- Vit^tyt LX 

m%-\i-7x.-)\rf-*jVi/T1—Y. 2, 4-hU 

\syy^-*<<vir7ir- k /vJf-y-^kx^tf-fy 
5/7*- h^if*we>tis. #/i/jtf5Ms KftG#fc io 

n, N' -x^;^;b^-f § K^i:'*We>tis„ 
[0 0 4 2] tfUv-tofm^tSfS^-tf* (g) /\ 
fDSIfflft^dtt, TIB^ (VII) 

[004 3] 
[ft 8] 



c — c 

\ / 

Y* 



(VII) 



[0044] as*, y »4. *t>mM&* 20 

(g) ^©e>^, MA«Y' g^Jg(-?CD 
i§1^ xjK^rS/ft^JT'fey,' ^y^SW-?®^ x*- 

it-emx&Zx, Z.Z.T\ X5K=¥Mb^feilLTl4, MA 
«^i/>^-^rtyK> •7u¥uy**r>yK i/9W\%- 

xj#*Mb^:JAfc^awe>*iS. x^k> 
-f51/*HM*4:l/«fc »ltfxf'UW§>, 7ntf 
l/>-f$X N-7i-;i/Ifl/M5X N— (/3 — 30 

[004 5] sK<Jv-©tgtt*Sgi:SiS$-a:S (h) 
u>fy\Mvvy Jttgmt. tibsS (viii) t« 

$n-2>^it$:*7-2>ft-^T*)^„ 

-N=C-X*S£ • ..(VIII) 
I 

(h) /NDy>ft-fV^7yft^ilLTti, «*.tf2 40 

-75 >-6-*nnifyy>, 2, s-^n^^u 
4-^nn-2-7xx;i/dp^-yijx 2, 4, 
5- hi>7"D=E-f s#V-/k 3, 6-5>'*nn-4- 
^/i/tfy^t/x 3, 4, 

x 4-75^-6-^na-2-^;i/^^heu$^ 

X 2-7Sy-4-?nD-6-*^;i/fcflUi>'X 
2-75^-4, 

-2, 4-5>'* h^PS/hTU§y>, 2-^nDf'J5^ 

x 2. 4-t>^pn-6-^^;i/fcru^t>'x 4, 6 

-^DD-2- (^/l/^*) tfiJ5t>'X 2, 4, 50 
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5, 6— rh^DObfy * 5?X 2, 4, 

□ atry^x 2-7sy-6-£anfcf^xx 

2, 6-2>*onfcf9t>X 2, 4-t^ W^;i* 
t)-6-*nn-l, 3, 5-hD7t?X 2, 4, 
6-hU^nn-l, 3, 5-hU7^X 2-7^ 

-5-xhn^7 % y-;k 2-^na^>v r f 1 7i/- 
;k 2-?uuKy^#*v9-)i&£t>mffi>ti2>. 

[0 0 4 6] XVV-<Dffl&mtBU&tt& (i) * 

/uK>Ifc to\u'tf>itfk x^f-Mb^fe ftgjxx 
*;Wb£%* tibsS (viv) ~ (x 

I V) T*Sft**|3tfc#*-Sft£«n?**.- 



R7 - (COOH) „ 
R8 (COX) „ 
R9 - (COO-RlO) 
RH-OCOO-R12 
R13- (COOCO-R14) „, 

[0047] 

[ft 9 3 



CO 



(VI V) 
(X) 
(XI) 
(XI I) 
(XI I I) 



(X I V) 



[0 04 8] .(jfcfc, R7 ~Rl5«|^-^fe{iM^t), 
l~50 ©«*K^&^«ft*3taE. Xtt/\o 
>fyW&* mte 1 ~ 5 (DWRrZtb&o ) 
33T\ (i) S(VIV) *S*vB*/b 

tfymULTlt, M*tfBtm **7y>lfc 75^> 

^> 7#'/Ufe 4V7Z)\m. <rV79)\m. hU^U 

jmttrMb&bt fctezKy 7* y /iflfef b£4fe®£% 

[0049] ft (x) T*^$ft5ffi^ny:wL;©£LT 
tdu HAtSSHIf ny K, 7*DW>i^n'J h\ ^ 
n y K, y&9 a y R # >gf^ n 

•J K» 7?V)im?uV K. ^SSSf^aUK, ^7 
y >b&# d y k, 7 * ;i^p^ □ y k, yw^du 

h\ *W>R?DUK, 3"7ft7-fe^;k 3>7ft/< 

y s MM 7yft7ttM 7yifr<y*M)V&&!m 

[0 0 5 0] 5£ (x 1 ) z-mztiz^rMtGrnt l 

Tli, MAl41t®x^;K x^7y>i?x^;k 7i>'tf 

7^y;i#x5 L ;k ^^T^y^m 79wat*? 

x^;k -r b7^;u^i?^^;k h y ^ U hi? h y 7" 
*;k t^a^ y «yh®fb 5^^^;k ^ y v 
*x^;k »i7xz;K ^ ^ ij u- h % 

j^y x^;i/7^ y i/- h 3Ky ^ y7*;i/7f y i/- h 
*£, «(xii) "c*sn*w«x^^Mfc 



(9) 
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■?utt>m> a&M'vism *6*>fyirw as*^ 

X*>Sfc *fcKgy&ig&, XriVr<{&m*Z<aa (xi 

1 1) T^^n-s^f-r^o^^Kti^ *K*3/N*fifc. 

vw>By«^wiifffl* (xiv) T-^tis^ 
rt©«fc*ttawe>ft*. 

[0 0 5 1] (i) ti&iZMVftzik&mt. #8 io 

W©g»&»teb&^«eHT, *v7Vyiftt&&i 

tt©«t!Kfc^fc©T»oT%«fefcv\ *fe, 

(i) la^jftT-^ffl-r^zi:^ **v^*2 

«BU:fca£LTJ§^s;ii:%rt*S*. Sfeic, (i) 
(i) Ad-tt. #j!fct)L<ttitl&©fb^*ffl2aeiLfc 

©as^Hre*oT*>j:v>. s&ic 7U-©7;i3-^ 

& 7x^-^fe*tffb^<*S:^»l*2:LT*tf ! b© 20 

[0 0 5 2] iKU v-©»tt5fcMfcKrt;S** ( J ) * 
;i#>m(D±jm&tt~ TIBS; (xv) ~ (xvi i) t* 

R", M' (OCOR") 4-1 • • ■ (XV) 
R J> , M* (OCO-R s, -COOR ,c ) ,-, 

• • • (XVI) 



[00 53] 

Hbi o] 



R" i M' 



(XVI I) 



30 



[0 0 5 4] (5$#, Rl6~R22ttH-*fc»4JW!y, 

x«?\ srjmmtttzteffr-v-v&m*. mo~ 

3 ©Sg&T'&S. ) 

[0 0 5 5] ZZ.X% ( j ) fifc#©e>*>, ±iE5£ (X 40 

v) T?«an*fb^*i:uTJ4, mtfhU7i^ 

X5 "7 U- k h U 2 -x^;ix\3f Xt- 

- k h')7i-^Xt7f-K MJ7x=;i/XX 
T-fe^-K h'j7i-WX77'JU-K h'J-n 
-Xf ;i/*X^>7l/-k hy-n-X*\H/;*X-2- 
xf-;i//\^f-y-r— k h'J- n-7fiWXt7f- 
k h'J-n-^;i/^Xr-fex-h, h'J-n-Xf 

;i/*X7?y i/-k h'j-t-7"f;i/7X77i/- 

k hy-t-X^;i/*X-2-x^;i/'\:*-b--r-k 
hy-t-Xf;i/*XX:7f-k hy-t-Xf-;!/* so 
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X7iz-r-k hy-t-Xf;i/*X7#y l/-k h 
U -f V X-^/l/X X7 >7 1/ - h , hV4 V7*f^7sX- 2 

-x^;i//\^-y-r— k h y -f vXf;i/*xx7T~ 
k hy-fv^;i/7.X7-fex-k h'J'fy^fw 

X7*Ul/-k h'-M VXnWl/^X^fU-k b 

y>ryXabf;i/^x-2-x^;i//\dp-b-r-k hu-f 
VXD ^Xt7f- k h U -Y vXa tf;b^X7ir 
x-k hy-fvXntf;i/*X7*y u-k MJ'v* 
S/^/XX59U-k hU^J/^/XX-2-x^^s 
3f"9-r-k h 'J /^f S/;i>*X71z-r- k hyv*2/ 

;i/*X7*y i/-k hyx*f;i/*X5><7i/-k h 

yX*f ;b*X-2-x3%N//\3p-y--r- k h'J;**?- 
/PXX*-X?-k hyx*^;i/*X7-fe-r-k hU 
*t?*j\/7>X7t? y i/- k h 'J - 2 -x^;w\3f >>;b 
^.X5»7l/-h, h'J-2-x5 L ;b'Ndfi/;i/XX-2- 
xfVWN^f-tf-r- k h 'J - 2 -xf;K^->;i/^Xt 
7-r-k h 'J - 2 -if;^^fi/Jl/^X7tf- k 
hy-2-x^;i/^i/;b^.XT^y l/-k hy*X 

ry^x^fu-k hy^T-ry;i/^x-2-x^- 
;i/^-9-r— mjx-t-7 y;i/*xx:7T-- k by 
^f7'j;wx7tf- k hy^-r-7y;i/^xr^y 
i/-k hyoy;i/7tX5en/-k 

X- 2 -X^l/^XX- k h y ^>^Xt7f 
-k h'M>^X7tf-K hyOS^l/JXX 

T^yi/-k y7i-;^x^77i/-K i/7i- 

;i/*X- 2 -x^i/^-y-r- k S*:7x— A/*XS** 
t7U- k y7x-MXi^7f-h, y7xx;i/ 
*XS?7-fe-r-k ^71-^X^7^ U U- k 

- n -X^;i/>(X^ -7 U- k y- n -X^;uxXi? 

- 2 -X^A/^-y-^- k S?- n —f+JW*XV7& 
7l/-k y-n-7*f;i/^Xyt7f-K S?-n- 
-ff-)V^XP7±7— k J?-n-X*/k*X5*T* 'J 

u-k y-t-x^kaxy^u-k y-t-x 
^;i/*xy-2-x^;i//v*x-r-k y-t-x^;i/. 

y-t-x^^xyr-feT— k y-t-x^;b 
xx^'7^ y i/- h, s?-f vxf-^xy^ 9 U— 

y>f V X^;i/7. Xy- 2 - x^;^^r-9-r- V 

-h, y^vx^^xyr-fe^-k y-rvx^;i/^ 

X^'7^ 'J h, y-f VXn £A-XX5*9«> u- h> 
y>f VXD tT;b7>X-^ -x^;i//\dp^T— h> S?>f V 

Xn bf;i/^xy^r-7 1/- y-Y v Xn i^;i/^xyx 

7^-k yWVXP^b^XyX-fe^-k y-fVX 
□ bf;i/7>Xy7 ?'JU- K ^'v* y;bxxy 5 91/- 
h, J/^Xy- 2 -If M^tf - k 

*i/)\,7.Xi/7.7-7\s- k yA^ri/;b^Xi/*t7f- 
h. y^t/;i/^Xy7-fex- h, V^i/frXXVT 
t 'J 1/- V- 2-IfM^Wl/7X'^'7 l/- 
h, y- 2 -x^;b/\^ri/;i/xX- 2 -x^;i//\^T- 



(10) 



#H8¥ 1 1 - 3 5 6 3 3 



17 

- 2 -x?-;i,/\3f W^Xi;t7f- k S?- 2 -x*- 

;i/^dp^;i/^x^'7-fe^- k s?- 2 -x^wv* s/;i< 
xxvyv y i/— k ^x^^xs^u-k ^ 

XJ'-^l/T.Xi?- 2 -x^i/'ydp-y-r- k £>'X?-?-;i/ 

t^f^xyytf- k i>/*-^^-;t/xxt>'7^ u u 

- k ^fT'JMX^'JU-K ^XfTUAX 

xv- 2 -x^;w\3f-y-r— k ^r7 uwxyx 

XTl/-k t>XXTy;i/*Xi>X7-r-k £>X-rT 

y ;io*.X£?7-tex- k s>xxr u ;i^x^7* y i/- 
k i>><>£>';i<;xX^>7i/-k i>x>^;b^Xi>'- 
2 -x^b^XX- k £>Xy i?;i/*X^;*XT U- 
k VKy*J)\,*X*J1-7'r- k ^X>i;;i/xXyT 
■feX-k £>><>i?;i/*XS^*U I/- k 7i_;w 
Xhy^U-k 7irMXh'J-2-ifM^ 
■b-^-k 7i-MXh'Jt7f-K 7i-MX 
h'JTtf - k 7i-;i/7Xh'J7^iJU-K n- 
X^;i/*X h'J5<7U-k n - 7fWX h y - 2 - 
x^l/^XX- k n-X?-;i/*XhyX:7X-k 
n-7f;i/7Xh'J7tr-K n-7f;^Xh'J7 

#yi/-k t -x^i/^xby^c/b-K t-x^ 

;i/*X h y - 2 -x^;i//\^r-y-r- k t —f*)\,7<X 

hyx^x- k t-x^i/xxhynzx- k t- 
x^;i/*x h y t * y u- k -r v x^;i/*x h y ^ <7 
i/- k V7f;b7>x h y - 2 -x^b/sdp-y-?- 
k -<vx?-;i';*xhyx7'x-k -fvx-^bxxb 
yx-fex-k ^rvx^i/^xhyT^y i^-h, -<v 
XatT;i/^XhU^>7b-K -f vXatf;i/;*Xhy- 
2-x^;wv*xx-k -fvXa^;i/xXhyX7^ 

- k ^vXntf;i/*Xhyy-i2X-k -YvXotf;i/ 
;*xhD7*y i/-k ^s/^xhy^tfu-k 
a^wwx h y - 2 -x^-;i//\^-y-^- k /\3f 
*xhyx:7x-k ^j/MXhyrtf- k ^ 

*S/^Xh«JTf u u-k X^A-jxXhy^tfl/ 

- k Xd^;i/;*XkJ-2-x3Sn//v*X-r-k X 

*3\>i/xxhyx:7x-k x^^xhyr-fe-r- 
k x^^i/xxNyr^y i/- k 2-x^/v**/ 

;i/^Xh'J5<7l/-k 2-IfMifS/;i/7XhU- 

2-x-5S>w\=JfXX-k 2-x^;i/^^i/;i/^Xhy 
t7r- k 2 -x^;i//\^ri/;i/^X h y 7-feX- k 

2-x.w\**//\,xxhVT9V i/- k XT-TVn* 
xxhu^tfu-k ^T-7y;i/^.Xhy-2-x^;i/ 
<-\*xx- k ^^ry^xhyx^^-H, 7f7 
y ;i/*x h y t±t— k ^f7 u ;wx h y x? y u 
-k ^o^i/^xhy^^iz-k ^yi»*xhy 

- 2 -x^;W\^Xx- k ^>i>Vb^XhUX7X- 
k KyiVixXhVr-teT- k 'OifJl'XXhVT 

[0 0 5 6] ±I25£ (XVI) T'^StlSfl:^ 
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V7 xx^XtfX- 2 -x^;w\3fXX- k i/7i 
x;b*xeXX?^;i/vi/-k y7i^;wXbf7t 
t7^;i/vi/-k i/^ix^x^^O^Vi/vix- 

k ^-n-X^*Xt^X-?-;i/Vl/-k £>'-n- 
X^bxXt^X- 2 -x-^b^XX- k y-n-X 
^b^Xt^Xi^l/V 1/- k S?- n-7f^Xtf 
x/O^vl/- k 1 -X^;b*XeX*?-;i/V 
U- k y- 1 -XfVb^XtfX- 2 -xf-;i/^\3p-b-x 
io -k s/-t-x^;b^x^xx^f L ;i/vi/-k v- 
t -Xf-^xfx/os^i/v i/- k i>y y Xf-;i/^ 

Xt^**^;i/V l/- k V7fMXl^7-2 -x 
fM^ftr- k 77f;i/7Xe7t7f;vv 1/ 

-k sm vX^;b^xtr^^t?;i/vi/-h, smv 
Xa Wi/7X^^f;i/7 U- k V Xn tf;bxx 
tr*- 2 -x^;i//\^-y-x- ^ vxn tf;i/xxtr 
^.Xi'^i/v u- h, *M v Xn tf;i/^x^x^>^";i/ 
vi/- k i>'^^r^;i/xxvf^^x;i/vi/-h, y/\^p 
>>;i/^.xtrx- 2 -x^i/^x-r- h, ^^r^;i/^ 
20 xtr^.x^^;i/vi/- k v^t/^XM^yV)]/ 

VI/- k t?-2-x^;i//\4r>>;i/^.Xtf^^^;i/Vl/ 

- 2 -x^;i//\^f $/;i/^.xtf^ - 2 -xf-;w\ 
^PXX-k ^'-2-x^-;b^i/;i/^x^X^^;i/ 
v I/- k i?- 2 -x-?-;i//\^f '>MX^Ki/ ^;i/v 
U-k ^X^^;i/^.Xtr^^^;i/vl/-h, ^X^^- 
;i/^.Xtfx- 2 -x^;i/^^rXX- t>X^^;i/XX 
t^XX^;i/vl/- i>X^^;i/^X^7.K>i;;i/v 
u-k ^X7 L xy;^x^^^;i/vi/-h, £/xx 
ry;bxxbr^- 2 -x^;b/\^xx- h, ^xxry 

30 ;i/^xtf^x^^-;i/vi/-h, t>xx7'j;b7.xtr>?./< 
>t?;i/vi/- h, ^>t;;i/^xtr^^^-;i/v u- 
s;/<>^VbxX^- 2 -if;yA^tf- h, ^/<> 
^;i/xxtr^.xi'^;i/vi/- ^v^b^xtr^^ 

>i»vl/- h, £/"7a:X;i/^Xtf^^^;i/Tt?X- 

T'aix^Xfcf^X^^bT^X-h, i;7i-;i/7X 
^X/Oi»7i/'X- h, i>-n-X^;i/XXlfX^^ 
JV7 VJ— h, £?- n - X^;b^X^ - 2 - x^;i//\ 
=¥XX- hs y- n -X^JXXt^X^^T^'-r- 
40 h, ^-n-X^^Xtr^/O^Vl/TyX- k V- 

t-x^i/xxtrx^^i/T^'x-h, ^-t-x^;i/ 
xxv^x- 2 -ifAA^i^f- h> 1 -x*;i/2. 
xtrxx^^;i/7i>x-h, y- t-x^;^xtr^/< 

> S^Vl/T 2^X- h , ^-f V •ff-frT.XV* * ?)17 V^- 

- k ^WX5 L ;i/^X^-2-x^;i//\drXX- 

h, £>WyX^;i/^x^Xi7^;i/7i>x-h> *J4v 
•f^jixx^TsKy^jirV'T— i>w vXDtr;i/^. 

Xf 7,^)V7Vt— h, y-r VXD e;i/^Xt^x- 2 
-x^;w\dpXX- h, ^-f yXn t^;t/*XeX.X^ 
50 ;i/7i/"x-k ^-rvXai^;bxx^/<>^>7^x 
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;i/^Xtfx - 2 -x^;w\=*-tf-r- k if^i/JVxX 
\Z7.*?-)\,7*Jt- k V^l/A/XX\^XKyp^7 
*Jt—V* P-2- x^;i/^# Xl^x * f-)V7 V 

^dpiJ-r- k y- 2 -x^l/^^l^Xt?***? 1 
;i/T^r— k 57- 2 -x^l/^S/^Xfc^XK:/*; 
/l/7S*r— k V*9f-fr7>X\£7.*f'fr7V s f— k 
*J*it 1 9')]/7>X\±X- 2 -x^;i//\3p-y-x- k &*9 
3-)l*X¥x*?3-;\,7V J r-hs i?*9*J]/XXifX 

•r— k ^X7 L 7V;i/XXtfx-2-x^;b^\^-y-7 L - 
k z?XT7Vfrxx\fx*t ! ?->iyi?-T- k vx*r 
7V)\>xx\Z7.Kyy)\,7*J'T- k f JKyV)^7.x\^ 
^f-)V7 Vf~ k 5M>s;/u;*Xtf* - 2 -x^;i/ 
^W?- k &<<yyfr7.X\Zxir>;*f-)V7V 1 T- 

[0 0 5 7] £6>IC, _hSE5£ (XV I I) T-^tStlS-ft 
-7"f^X7 1/- k S?" t "7*fWXV 1/- k 

5M v X^;i/^Xv i/- k 2M v Xn tf;i/jxxv u- 
k y^S/^Xvi/- k s?-2-x^;w\3fS/;i/ 
*Xvl/-k y^i'fMXvl/- k ^f7U^ 
;*XvU-k ^>S»^Xvl/-K, t?73ix;i/x 
X7*Jt— k y-n-7*f^X7.^T-K i*-t 
—X=f-)^7.X7V=r- k SMVXf-^XT^-r— 
k 2^>f VXDfcr;i/^XT^T— k Vfsfti/A/Z>XS>. 
7izr— k y- 2 -x^;W\=*^;i<;*X7'>r- k 
*J^r^f-n/XX7V7— k ^f7'J^X7^- 

k *j*yyjmXTV?'- hteZtmtf Rx 

© (e) ~ (j) flKWHb^* 0»T nKfEBU fcfcn 

e>) »*, i«warcwr &*w*2«0Lt 

[0 0 5 8) d3T% ±13 (a) ^tcM"TSg^Jffl 

mmmt, =zm*x\ o. 01-2.00, »*b<« 

0. 1~15 0T*&^ 0. Ol^T'li, fij&0>mf 

aflWOWaaiX-f, 2 0 0$:®AT^fflLT%, 

Wtt<D*m««»*«FDbTfey» &*x\ *fc«£KJ: 
U, h;i,x>/R§# (W »*Lff4L<ftV\ 3 
©SSttRf&tt, + 1 6 OT^Xk L < it- 3 0*C~ 
+ 1 3 0"Ctf>i&gT*, JSHTFtc, o. i~i opsn. # 

£u<t*o. 2~5.i»iaBaw«ii:3wa*u\ 

[0 0 5 9] gW©fi£#l*, SEttEtfBWfcTLfc© 



20 



[0 0 6 0] *«^{C«k y»64x**«!^x>»a^«c 
li, z:©fi£tt&, lit-, *fe»ttfi©#fiR=rA'bu< 



10 



20 



30 



40 



■fe*ttT?$fcBU fcvvfc, ^-JiOX^y^fct©^ 
30. ftfftffll. MffijiSK ^©fa©MS©B5^PJS:*nA 

U*#>f^fc£©^/g*>f-V©hl^ k IMKf*- 

;k ^;i/k teHtf.^ ■€•©{&©& 

-ffcS-^SBR, ^Sfi-^SBR, ^iJ^VXUX EP 

(D) m, x^;i/rrA, tK^b r> tKSssbrkxi/;/ 

[006 1] 

WfcSiW-tS^ *«Wtt-f©3HB.S:j«W.&v^y. W 
5„ ^te^Jcp©=S«©ii^l*, TK©*i5»Cj:o 

fee • ■ 

[0 0 6 2] A-x-ifcg (ML1+4 ; 1 0 OX:) 
S. >; amm (S/X- l , 4 tfx;i/- 1 , 2 



ll¥Wfi (Mw) tMpm&Hk (Mn) t©Jt 
(Mw/Mn) 



mv- (=W0 S3, HLC-8 1 20GPC^K 

[0 0 6 3] §(gggag 
J I S K 6 3 0 1 KdfioTaijkUfc. 

^D97W filWItlttifclSK 5 0rT'©{il 

&«bfe. 



7»J<->^^S«m C^ffli$W .(«0 W «:fflv\ 
7. U ^ XJrfc 6 0 % ^iaTT'iRJ^ Ufe. 
[0 0 6 4] *WB©S^#«:MV\T» TIBtCw"t@3^ 

ofe„ 14 5lCT'SiS^ra, 7"UXW&fiofc. 

mem* (») 

5 0 
50 
50 
3 

xf7 >k 2 

«ffcKFJfc*0 (* l) 1 
tttfitusm) (* 2) 0. 8 

1.5 

50 *1) N—YVXatT;i/-N' -7i-Jl/-p-7i- 



(12) 
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[0 0 6 5] miMl 

yWtttVk, (0. 09mmol) ©S^n^-fr:^ 
$u *<f-fr7)\*c*rV> (2. 7mmol) ©h;i/X> 

fcJWfcSMy^/l'TA'S-tfA (4. 7mmo 10 

i) te&tfm&^^mftistu's^-vytm. (o. o 

9mmo 1) fc^^AODS-fgiteDl, 3-^t?x> 

i: 5 o -ex- 3 o$v$m&?mttt=.mM*m±fr. 5 o 

[0 0 6 6} M£il*7*. 2, 4-^"-t-^;b-p 

1 1 o-c<z>n-;i/T*$atu fiiirtiEfcftfc. -cofi^ 

©JlR*&2 9 0 g, A-X-)K^ (MLi+4 ,10 0 

°C) 1*4 4, 4-ig^*li9 7. 0%, 20 

1,. 2-tfx;i4±^fi«l. 2% Mw/Mnli2. 

[0 0 6 7] #36M2 

^6#y it*, **h>y)tt*-v-yvM}xfik*. 4. 5 mm 

[0 0 6 8] H6fe^j3 
m&MlX. *5SN/7;i-^ £9. Oram ' 

o 1 »CfW.fcJ&t*tt. i:B»ffl**ST«^S: 30 

^©%l$3«&mS:3l 1 ICS**. 

[0 0 6 9] U»J4 •■• 
£9609 1 T*, m&iUrjmomnSL* 0 . l 8 mm o 1 

izftttimit. mmi mmtjj&xmsftzn 
[00 70] mmrns 

m&M 1 T*, BSSMWM" m<DWdNMZ 0 . 4 5 mm o 1 
[0 0 7 1] HJ6096 

[0 0 7 2] S£6fe0)j7 
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[0 0 7 3] £feM8 

mm 1 t% E8*f&>r-f *fc s?* □ □ ^ y\z 

[0074] mm9 

mm 1 t% w&fur* mzt^ipt dd s^Mc-re 

[0 0 7 5] £fflg0!l 0 

1 T, B3«Hfc>r-<f JK&sw/i/s;* n d i/^y\z 

[0076] mmi 1 

mm 1 T%- mmt^^m^^)v h u * a a ^>^>tc 

[0 0 7 7] SUIffill 2 
mm 1 T\ E8*f&»r-f*«:x*-;]/ h U * D D 

wmmmzmizm-to 
[0078] mmi 3 

mm 1 tv mmtT^m* bvtnuy? >fcft*fe 

im^ mmi nm^(D^mxm^»^mtz 0 #&n 

[0 0 7 9] £Ug#|14 
[0 0 8 0] Hffi^Jl 5 

u *vyKtt*.tdmxts mm 1 1 mm^rnxm^ 

mm<mmmmz&i\zmt. 
[008 1] a/mi 

mm it, mmt^m^m^^tzimit. & 
mmi tm®<Dismx°m£ftmt^ mbntzm&ft® 

IZTtfto 

[0082] mm 2 

mmix> **ji7)ittvyz&mL&fr-otL}M 
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[0 0 8 3] JtflgffilS 

mm i t*, *jwtsM v ^jur^ &*&m u 
[0 0 8 4] mm a 

m&M 1 T*, W&tTJ S?x^;i/7;i/S —VIaV u 

wfo<D®'mmf&mm. 2 ic^-r. 

[0 0 8 5] itWJ5 

l¥«gSI£^2lC3rf. 
[0 0 8 6] Jtf$0!6 

U £>':n> rf A B R01) (DimSm.^ 2 ICjj^. 20 
[0 0 8 7] Ud60!|l 6 
^>yiSig&L;kF»3#!ft5 I) h;WD#- U-TTl, 
^yiftT, is?W\*cVy2. 5 kg, 1, 
X>3 0 0g£tt&A,£„ me>tC, fe^Dtf):*-?* 
>$t*:*S>7* (0. 09mmol) D^* 
**-;i/7;i/=E3f-9-> (2. 7mmo 1) ©h 

;i,:r>im *jKfb^>fv^;i/T-n/§-9A (5. 2 

mmo 1) <D^*tf>««fcJ:tJW'ffc*-r* (0. 0 
9mmol) (D*stW\*Vy'im*U-&h, 
©5ISS01, 3-:7*5?x>fc2 5lCT3 0£|BLEJS 30 

5 01CT-3 O^IBM^fctfo 

[0 0 8 8] 5 OiCtC-R 

t>, ^;i/^XhUfDU K (3. 6mmol)0^ 
W\*r-9-ymL*maU 3 0^*WSU 

2, 4-i>-t-^;i/-p-^l/y-;i/l. 5gS:^ 

Vy\£yiTK.*VBtimu 1 1 0TC©a-;i/T*$sai 

u m.-$&mt~. z.<Dm&&v>&---wm (ml 

1+4, 10 01C) »4 5, 5/*-l, 4 9 40 
6. 9%, 1, 2-tfx;MS^filil. 2%, Mw/ 
Mnli2. 4T'feofe. AP»©%l4f|«iS^5: 
^2tojVt. 
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[0 0 8 9] mteffll 7 

)i*y*y *M v S/7-J-- h ic^fem-ii> £S6ftl i 

^^Lfc^fcJ:t;*n^©#l4fF»S*?:^2 ICj* 

-r. 

[0 0 9 0] £fl£0gl 8 

Hazier*, sw«»s:72;^>Bfcyx^icfw.feJw 

[0 0 9 1] 9 

«, HUMi 6i:|g|#(D^T*«^fti^#feo mztit- 

^Sr^2lC^-T. 

[0 0 9 2] HJ60U2O 
m&Mi 6t% £t&0&2, 4, 6-h'J^nn-i, 

3 , 5 — h u 7 s^y ic^x^jw^*, sttH letmm 

[0 0 9 3] |£te^j2 1 ' 

*I«©%l4l?«g*$:^2(C^1-„ - 

[0 0 9 4] jHife0gi~6l±, i:fclg^Jl~3lC*fU fi 
m&m-^A (Mw) (Mn) fc©Jt 

(Mw/Mn) *VJ%3<, MiMm S^^-tt 
fe«ktnHWSft^WJ:U (a), (b) , (c) fej: 

t>* (d) «^WiKare»*i4:«w*. J±i5#!i 

%», *Wm3kO)-}5iM. w/M n jtfohS < , 

mi 6~2 1 «k»j, jku v-©?sse5i5« 

s:3«aaRnfsa±-r & z. t ic * »j , <k tw^n 

[009 5] 

Ml] 
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[0 0 9 7] * 1) IMMTt (Mw) 
-J* (Mn) iltf>Jfc 

* 2) JtWJ6 & 1 0 0 1 U »|IW«*f|VHaifJ«ff 
*3) TfflR©>KU^*s;x>JA [0#£fifclfe (80 

B R 0 1 ) 50 



* 5) 7&\/y**t*/V 
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